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(54) FLATTENING DEVICE

(57) Embodiments of the present application provide
a flattening device. The flattening device comprises a
main roller and a plurality of sleeves; the plurality of
sleeves are sleeved on the main roller at intervals in the
axial direction of the main roller, each sleeve is detach-

ably connected to the main roller, so that the position of
the sleeve in the axial direction of the main roller is ad-
justable, and the sleeves are in contact with an electrode
sheet so as to flatten the electrode sheet when the elec-
trode sheet passes through the sleeves.
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Description

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Pat-
ent Application No. 202221128220.9, titled "FLATTEN-
ING DEVICE" and filed on May 12, 2022, which is hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of batteries, and in particular to a flattening device.

BACKGROUND

[0003] A battery is an important device for storing elec-
trical energy. An electrode plate is an important compo-
nent of a lithium battery. During production, a slurry con-
taining an electrode active material can coat on one or
two sides of the electrode plate, so that the electrode
plate can be divided into a film-coating region and a blank
region (electrode tab region). Herein, a portion coated
with the electrode active material may be the film-coating
region, and a portion not coated with the electrode active
material may be the blank region.
[0004] During a transmission process of all process
steps (coating, rolling, winding and the like), the electrode
plate is prone to wrinkle, so that it may affect the yield of
the electrode plate.

SUMMARY

[0005] A flattening device is provided by embodiments
of the present application, which can flatten the wrinkle
of an electrode plate and improve the yield of the elec-
trode plate.
[0006] The flattening device provided by embodiments
of the present application may include a main roller and
a plurality of sleeves. The plurality of sleeves are sleeved
on the main roller at intervals in an axial direction of the
main roller. At least one of the sleeves is detachably con-
nected to the main roller, so that positions of the sleeves
in the axial direction of the main roller are adjustable, and
the sleeves are in contact with the electrode plate to flat-
ten the electrode plate when the electrode plate passes
through the sleeves.
[0007] The electrode plate can be flattened and wrin-
kled through the sleeves, so that it can improve the yield
of the electrode plate. The sleeves can be detachably
connected to the main roller, the electrode plate can be
flattened using the main roller alone, or the sleeves can
be sleeved on the main roller for flattening. The sleeves
can flatten both a film-coating region and a blank region.
By sleeving the plurality of sleeves at intervals in the axial
direction of the main roller, it can be applied to the elec-
trode plate with a plurality of blank regions and a plurality
of film-coating regions, and simultaneously it can flatten

the plurality of film-coating regions or blank regions. A
distance between any two sleeves can be adjusted, and
the distance between sleeves can be adjusted. The dis-
tance between the sleeves can be adjusted according to
a width between the blank regions or the film-coating
regions, so that different types of the electrode plates
can be flattened, so as to improve the compatibility of the
flattening device.
[0008] In some embodiments, at least two sleeves
have different dimensions in the axial direction, and cor-
responding sleeves can be selected based on the width
of the film-coating region or blank region which is flat-
tened as needed; and/or, at least two sleeves have dif-
ferent surface patterns, and the sleeves with the corre-
sponding surface patterns can be selected based on the
specific wrinkling situations, so as to improve an appli-
cation scope of the flattening device.
[0009] In some embodiments, at least one of the
sleeves may include a sleeve main body and a first pro-
truding part, the sleeve main body can be sleeved on the
main roller and detachably connected to the main roller,
and the first protruding part protrudes from an outer sur-
face of the sleeve main body. The arrangement of the
first protruding part can increase a frictional force be-
tween the sleeves and the electrode plate, so as to im-
prove the flattening effect.
[0010] In some embodiments, a plurality of first pro-
truding parts can be provided, and the plurality of first
protruding parts are arranged at intervals in a circumfer-
ential direction of the sleeve main body. When the main
roller drives the sleeves to rotate, since the plurality of
first protruding parts are arranged at intervals in the cir-
cumferential direction, each of the plurality of first pro-
truding parts can be in contact with the electrode plate,
so that the force on the electrode plate can be more uni-
form.
[0011] In some embodiments, the first protruding part
can extend in the axial direction. A contact area between
the first protruding parts and the electrode plate is large,
so that it can improve the wrinkle-removing effect.
[0012] In some embodiments, an extending direction
of the first protruding part is inclined relative to the axial
direction. If there is a difference in height between two
sides of the electrode plate in a width direction thereof,
or if thicknesses of the film-coating region of the electrode
plate are inconsistent, it will lead to an offset phenomenon
during the electrode plate moving. The sleeves with the
first protruding part whose extending direction is inclined
relative to the axial direction of the main roller can not
only achieve the wrinkle-removing and flattening effect,
but also have a certain deflection-correcting effect on the
electrode plate, so that the electrode plate can move in
a predetermined direction.
[0013] In some embodiments, an inclined angle of the
extending direction of the first protruding part relative to
the axial direction is in a range of 1°-80°. If the inclined
angle of the extending direction of the first protruding part
relative to the axial direction of the main roller is too small,
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the deflection-correcting effect may not be obvious; if the
inclined angle of the extending direction of the first pro-
truding part relative to the axial direction of the main roller
is too large, the excessive deflection-correcting effect
may occur. Therefore, the inclined angle can be selected
from 1° to 80°, so that it cannot only ensure the deflection-
correcting effect on the electrode plate that has moved
and offset, but also avoid the phenomenon that the elec-
trode plate offsets again due to the excessive deflection-
correcting effect.
[0014] In some embodiments, the first protruding part
extends in a spiral shape. The helical first protruding part
also has direction guidance for the electrode plate, so
that it can achieve the deviation-correcting effect.
[0015] In some embodiments, the flattening device
may include two sleeves. Extending directions of the first
protruding parts of the two sleeves are arranged at an
angle, and the two sleeves are symmetrically sleeved on
the main roller. The inclination directions of the first pro-
truding parts of the two sleeves may be opposite to each
other, and the forces exerted by the first protruding parts
of the two sleeves on the electrode plate is exactly op-
posite to each other, so that it can prevent the electrode
plate from offsetting during movement and cause the
electrode plate to move in the predetermined direction.
[0016] In some embodiments, at least one of the
sleeves may include at least two arc segments sequen-
tially distributed in the axial direction, the at least two arc
segments are protruded, and an outer surface of each
of the arc segments is an arc surface with the same cur-
vature. The plurality of arc segments protruding outward
can increase the friction force between the sleeves and
the electrode plate, thereby improving the flattening ef-
fect.
[0017] In some embodiments, at least one of the
sleeves may include a first segment and a second seg-
ment sequentially distributed in the axial direction, the
first segment and the second segment are arranged to
gradually expand toward directions close to each other
respectively, and the sleeves are sleeved on a middle
region of the main roller. Since the electrode plate is rel-
atively thin, during the movement of the electrode plate,
the electrode plate is generally in a state that is high on
two sides and depressed downward in the middle during
the movement of the electrode plate, so that it is prone
to wrinkle. The sleeves can be arranged in the middle
region of the main roller, corresponding to the region de-
pressed downward in the middle of the electrode plate.
Since at least one of the sleeves may be in a shape which
is high in the middle and low at two ends, the sleeves
can lift up a depressed portion of the electrode plate, so
as to prevent the electrode plate from wrinkling.
[0018] In some embodiments, the sleeves may be
elastic sleeves. The elastic sleeves not only have the
advantage of light weight, but also have a certain degree
of flexibility, so that it can protect the electrode plate and
prevent the electrode plate from being damaged.
[0019] In some embodiments, the main roller may in-

clude a roller body and a plurality of second protruding
parts, each of the second protruding parts may protrude
from an outer surface of the roller body, and an inner
surface of at least one of the sleeves may be provided
with grooves engaged with the second protruding parts.
By the engagement cooperation between the second
protruding parts and the grooves, the sleeves can be
sleeved on the outer surface of the main roller, and the
sleeves can slide relative to the main roller to realize the
position adjustment of the sleeves.
[0020] In some embodiments, the flattening device
may further include an expansion structure arranged be-
tween the main roller and the sleeves. The main roller
can be detachably connected to the sleeves through the
expansion structure. The sleeves can be tightly sleeved
on the main roller through the expansion of the expansion
structure. When it is necessary to adjust the position of
the sleeves or disassemble the sleeves, only the pres-
sure relief of the expansion structure is needed to form
a gap between the sleeves and the main roller, and the
sleeves and the main roller can be separated from each
other.
[0021] The above description is only an overview of
the technical solution of the present application. In order
to have a clearer understanding of the technical solution
of the present application, it can be implemented accord-
ing to the content of the description, and in order to make
the above and other purposes, features and advantages
of the present application more obvious and understand-
able, the specific embodiments of the present application
will be listed below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to more clearly illustrate the technical
solutions of the embodiments of the present application,
the drawings to be used in the description of the embod-
iments of the present application will be described briefly
below. Obviously, the drawings in the following descrip-
tion are merely some embodiments of the present appli-
cation. For those skilled in the art, other drawings can
also be obtained according to these drawings without the
inventive labor.

Fig. 1 shows a structural schematic view of an elec-
trode plate according to some embodiments of the
present application;
Fig. 2 shows a structural schematic view of a flatten-
ing device according to some embodiments of the
present application;
Fig. 3 shows a structural schematic view of a main
roller according to some embodiments of the present
application;
Fig. 4 shows a structural schematic view of a main
roller according to some other embodiments of the
present application;
Fig. 5 shows a structural schematic view of a sleeve
according to some embodiments of the present ap-
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plication;
Fig. 6 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 7 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 8 shows a structural schematic view of a flatten-
ing device according to some other embodiments of
the present application;
Fig. 9 shows a structural schematic view of a flatten-
ing device according to some other embodiments of
the present application;
Fig. 10 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 11 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 12 shows a structural schematic view of a flat-
tening device according to some other embodiments
of the present application;
Fig. 13 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 14 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application;
Fig. 15 shows a structural schematic view of a flat-
tening device according to some other embodiments
of the present application;
Fig. 16 shows a structural schematic view of a flat-
tening device according to some other embodiments
of the present application;
Fig. 17 shows a structural schematic view of a main
roller according to some other embodiments of the
present application; and
Fig. 18 shows a structural schematic view of a sleeve
according to some other embodiments of the present
application.

[0023] In the drawings: 100-flattening device; 10-main
roller; 11-roller body; 12-second protruding part; 20-
sleeve; 21-sleeve main body; 22-first protruding part; 23-
arc segment; 24-first segment; 25-second segment; 26-
groove; 30-electrode plate; 31-film-coating region; 32-
blank region.

DETAILED DESCRIPTION

[0024] The embodiments of the present application will
be described in further detail below conjunction with the
drawings and the embodiments. The detailed description
and drawings of the following embodiments are used to
exemplarily illustrate the principle of the present applica-
tion, but cannot be used to limit the scope of the present
application, in other words, the present application is not
limited to the described embodiments.

[0025] In the description of the present application, it
should be noted that, unless otherwise specified, "plural-
ity" means more than two; the terms "upper", "lower",
"left", "right", "inner", "outer", etc. indicate the orientation
or positional relationship only for the convenience of de-
scribing the present application and simplifying the de-
scription, rather than indicating or implying that the device
or the element referred to must have a specific orienta-
tion, be configured and operated in a specific orientation,
and therefore cannot be understood as a limitation of the
present application. In addition, the terms "first", "sec-
ond", "third", etc. are only used for descriptive purposes,
and cannot be understood as indicating or implying rel-
ative importance. The term "perpendicular" does not
mean strictly perpendicular, but within the allowable
range of error. The term "parallel" does not mean strictly
parallel, but within the allowable range of error.
[0026] The orientation words appearing in the following
description are all directions shown in the drawings, and
do not limit the specific structure of the present applica-
tion. In the description of the present application, it should
also be noted that, unless otherwise clearly specified and
limited, the terms "installed", "connecting" and "connect-
ed" should be understood in a broad sense, for example,
it can be a fixed connection, a detachable connection, or
an integral connection, it can be a direct connection, or
it can be connected indirectly through an intermediary.
For those of ordinary skill in the art, the specific meaning
of the above-mentioned terms in the present application
can be understood according to specific situations.
[0027] At present, based on the development of the
market situation, the application of a power battery is
becoming increasingly widespread. The power battery is
not only used in an energy storage power system such
as a hydropower, firepower, wind power or solar power
plant and the like, but also widely used in an electric ve-
hicle such as an electric bicycle, an electric motorcycle,
an electric vehicle and the like, as well as in various fields
such as military equipment, aerospace and the like. With
the continuous expansion of the application field of the
power battery, the market demand thereof is also con-
stantly expanding.
[0028] A battery, such as a lithium ion secondary bat-
tery, a lithium ion primary battery, a lithium sulfur battery,
a sodium lithium ion battery, a sodium-ion battery or a
magnesium ion battery, has the advantages of high en-
ergy density, high power density, more recycling times,
long storage time, etc., and has been widely used in an
electric-consuming apparatus suitable for the battery.
For example, the electric-consuming apparatus can be
a vehicle, a mobile phone, a portable device, a laptop, a
ship, a spacecraft, an electric toy, an electric tool and so
on. The vehicle can be a fuel powered vehicle, a gas
powered vehicle or a new energy vehicle. The new en-
ergy vehicle can be a pure electric vehicle, a hybrid elec-
tric vehicle, an extended range vehicle or the like; the
spacecraft may include an airplane, a rocket, a space
shuttle, a spaceship and the like; the electric toy may
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include a fixed electric toy or a mobile electric toy, such
as a game machine, an electric car toy, an electric boat
toy, an electric aircraft toy and the like; the electric tool
may include a metal cutting electric tool, a grinding elec-
tric tool, an assembly electric tool and a railway electric
tool, such as an electric drill, an electric bench grinder,
an electric wrench, an electric screwdriver, an electric
hammer, an impact drill, a concrete vibrator and an elec-
tric planer and the like.
[0029] In the production process of the battery, an elec-
trode plate of the battery needs to go through processes
such as coating, rolling, drying, cutting and the like. Dur-
ing production, the electrode plate will be coated with a
slurry containing electrode active material on one or two
sides of the electrode plate, so that the electrode plate
can be divided into a film-coating region and a blank re-
gion (electrode tab region). A portion coated with the elec-
trode active material is the coating region, while a portion
not coated with the electrode active material is the blank
region. The inventor notes that the electrode plate needs
to go through a plurality of process devices from an un-
winding device to a winding device. During this process,
wrinkle may be generated on the electrode plate, which
may affect the normal process of a forming process of
the electrode-sheet and reduce the yield of the electrode
plate. In order to alleviate the problem of wrinkles during
the electrode plate forming process, it is necessary to
flatten the electrode plate in a timely manner during the
production process. The inventor arranges a flattening
device for the electrode plate at an appropriate position
in the electrode plate forming process (such as a position
where the electrode plate is prone to wrinkle). A friction
force generated by the flattening device on the electrode
plate is eliminated to eliminate wrinkles formed on the
electrode plate, so that it can ensure the smooth progress
of the electrode plate forming process and effectively im-
prove the yield of the electrode plate.
[0030] The flattening device in a related art generally
eliminates the wrinkle caused by the shrinkage of the
electrode plate by pasting Teflon on a passing roller at a
wrinkle-removing position, and eliminates the wrinkle
caused by the stress concentration in the blank region
through a curved flattening roller. However, the inventor
finds that the flattening roller can only flatten the same
model of electrode plate, and the wrinkle-removing po-
sition on the flattening roller is fixed. However, the widths
of the film-coating region and blank region of different
types of electrode plates are different, and the position
that needs to remove the wrinkle will be also changed,
so that it cannot be applied to different types of electrode
plates.
[0031] In order to solve the problem that different types
of the electrode plates cannot be flattened because the
wrinkle-removing position of the flattening device cannot
be changed, the inventor has designed a flattening de-
vice through in-depth research. By detachably connect-
ing a sleeve to a main roller, the electrode plates can be
flattened using the main roller alone, or the sleeve can

be placed on the main roller to flatten the electrode plates.
The sleeve can flatten both the film-coating film and the
blank region. On the other hand, the position of the sleeve
on the main roller can be adjusted in an axial direction
of the main roller, and a plurality of sleeves can be ar-
ranged at intervals in the axial direction of the main roller,
so that it can be applied to the electrode plates with a
plurality of blank regions and a plurality of film-coating
regions, while flattening the plurality of film-coating re-
gions or the plurality of blank regions. Since a distance
between any two sleeves can be adjusted, the distance
between the sleeves can be adjusted according to the
width between the blank regions or the film-coating re-
gions, so as to flatten different types of electrode plates,
so that the compatibility of the flattening device can be
improved.
[0032] The flattening device described in embodi-
ments of the present application is applicable to an elec-
trode plate flattening device and the electrode plate form-
ing device using the electrode plate flattening device.
[0033] The flattening device described in the embodi-
ments of the present application can be used to, but not
limited to, flatten the electrode plate, and can also be
used to flatten other strip components, such as a sepa-
rator.
[0034] Fig. 1 shows a structural schematic view of an
electrode plate 30 according to some embodiments of
the present application. The electrode plate 30 includes
a film-coating region 31 and a blank region 32 arranged
at intervals, the film-coating region 31 is coated with an
electrode active material, and the blank region 32 is not
coated with the electrode active material.
[0035] According to some embodiments of the present
application, referring to Fig. 2, Fig. 2 shows a structural
schematic view of a flattening device 100 according to
some embodiments of the present application. The flat-
tening device 100 provided by embodiments of the
present application may include a main roller 10 and a
plurality of sleeves 20. The plurality of sleeves 20 are
sleeved on the main roller 10 at intervals in an axial di-
rection of the main roller 10. At least one of the sleeves
20 is detachably connected to the main roller 10, so that
positions of the sleeves 20 in the axial direction of the
main roller 10 are adjustable, and the sleeves 20 are in
contact with the electrode plate 30 to flatten the electrode
plate 30 when the electrode plate 30 passes through the
sleeves 20.
[0036] The length of the main roller 10 is greater than
the length of the sleeve 20. The main roller 10 can be
used as an active roller with a servo motor or can be
separately assembled as a driven roller. The main roller
10 can rotate to drive the sleeves 20 sleeved on the main
roller 10 to rotate. The electrode plate 30 can be in contact
with the rotating sleeves 20 during a transmission proc-
ess.
[0037] Referring to Fig. 3 and Fig. 4, Fig. 3 shows a
structural schematic view of the main roller 10 according
to some embodiments of the present application; Fig. 4
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shows a structural schematic view of the main roller 10
according to some other embodiments of the present ap-
plication. The main roller 10 can be a cylindrical roller as
shown in Fig. 3 or a prism roller as shown in Fig. 4. When
the main roller 10 is the prismatic roller, it can prevent
the sleeves 20 from rotating relative to one another after
being sleeved on an outer side of the main roller 10. In
addition, the main roller 10 can also be an arc-shaped
roller. When the main roller 10 is the cylindrical roller or
the arc-shaped roller, the main roller 10 can be used sep-
arately to flatten the film-coating region 31 of the elec-
trode plate 30.
[0038] Due to the active material coating on the film-
coating region 31, a thickness of the film-coating region
31 is larger than a thickness of the blank region 32. The
sleeves 20 are sleeved on an outer side of the main roller
10, so the sleeves 20 protrude outward relative to the
main roller 10. The sleeves 20 can flatten the blank region
32 which is concave relative to the film-coating region
31. Of course, the sleeves 20 can also be used to flatten
the film-coating region 31. Since the sleeves 20 can be
disassembled arbitrarily, the quantity and the position of
the sleeves 20 fixed on the main roller 10 can be deter-
mined as required. If it is necessary to remove the wrinkle
and flatten the blank region 32 or the film-coating region
31, it is enough to select the sleeves 20 sleeved on the
main roller 10.
[0039] It can be understood that some electrode plates
30 have the plurality of blank regions 32 or film-coating
regions 31. The widths of the blank regions 32 or film-
coating regions 31 of different types of electrode plates
30 are different, resulting in different spacing distances
between two blank regions 32 or different spacing dis-
tances between two film-coating regions 31. If the plu-
rality of blank regions 32 or the plurality of film-coating
regions 31 need to remove the wrinkle, the corresponding
number of sleeves 20 can be selected to be sleeved on
the main roller 10 in the axial direction of the main roller
10. Moreover, the spacing distance between the sleeves
20 can be adjusted, so that the sleeves 20 can respec-
tively correspond to the blank regions 32 or the film-coat-
ing regions 31 that need to remove the wrinkle.
[0040] The plurality of sleeves 20 can also be contin-
uously sleeved on the main roller 10. That is to say, there
is no spacing distance between the sleeves 20, so as to
flatten and remove the wrinkle from the blank region 32
or the film-coating region 31 of the electrode plate 30.
[0041] In the technical solution of the present applica-
tion embodiment, by detachably connecting the sleeve
20 with the main roller 10, the main roller 10 can be used
separately to flatten the electrode plate 30, or the sleeve
20 can be sleeved on the main roller 10 to flatten the
electrode plate 30. The sleeve 20 can flatten both the
film-coating region 31 and the blank region 32. On the
other hand, the position of the sleeve 20 in the axial di-
rection of the main roller 10 can be adjusted, and the
plurality of sleeves 20 can be sleeved at intervals in the
axial direction of the main roller 10, the sleeves 20 can

be applied to the electrode 30 with the plurality of blank
regions 32 and the plurality of film-coating regions 31,
and at the same time can flatten the plurality of film-coat-
ing regions 31 or blank regions 32. Since the distance
between any two sleeves 20 can be adjusted, the dis-
tance between sleeves 20 can be adjusted according to
the width between the blank regions 32 or the film-coating
regions 31, so as to flatten different types of electrode
plates 30, thereby improving the compatibility of the flat-
tening device 100.
[0042] At least two sleeves 20 have different axial di-
mensions; and/or at least two sleeves 20 have different
surface patterns.
[0043] In some embodiments, at least two sleeves 20
have different dimensions in the axial direction. Due to
differences in the widths of different film-coating regions
31 or the blank regions 32 on the same electrode plate
30, or differences in the widths of film-coating regions 31
or the blank regions 32 of different types of the electrode
plates 30, the dimensions of the at least two sleeves 20
in the axial direction of the main roller 10 can be set dif-
ferently, that is, the length dimensions of the at least two
sleeves 20 are different. The sleeves 20 with correspond-
ing length dimensions can be selected based on the spe-
cific widths of the film-coating regions 31 or the blank
regions 32, so that it can improve the application scope
of the flattening device 100.
[0044] In some embodiments, at least two sleeves 20
have different surface patterns. Fig. 5 shows a structural
schematic view of the sleeve 20 according to some em-
bodiments of the present application; Fig. 6 shows a
structural schematic view of the sleeve 20 according to
some other embodiments of the present application. The
sleeve 20 can be a cylindrical sleeve as shown in Fig. 5
and Fig. 6, or an arc-shaped sleeve. The outer surface
of sleeve 20 can be smooth face or formed the pattern,
so as to increase the friction force between sleeve 20
and electrode plate 30 and improve the wrinkle-removing
effect. Different patterns can correspond to different wrin-
kle situations. The patterns on the outer surfaces of at
least two sleeves 20 are arranged to be different, so that
it can flatten the electrode plates 30 in the different wrin-
kled situations and improve the application scope of the
flattening device 100.
[0045] In some other embodiments, the dimensions of
at least two sleeves 20 in the axial direction are different,
and at least two sleeves 20 have different surface pat-
terns. It can not only flatten the film-coating regions 31
or the blank regions 32 with different widths, but also be
suitable for removing the wrinkle in different situations,
so that it can meet different flattening requirements.
[0046] Referring to Fig. 7, Fig. 7 shows a structural
schematic view of the sleeve 20 according to some other
embodiments of the present application. At least one of
the sleeves 20 may include a sleeve main body 21 and
a first protruding part 22, the sleeve main body 21 can
be sleeved on the main roller 10 and detachably con-
nected to the main roller 10, and the first protruding part
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22 may protrude from an outer surface of the sleeve main
body 21.
[0047] An inner wall of the sleeve main body 21 can
be in contact with an outer wall of the main roller 10 to
achieve fixing the sleeves 20. The first protruding part 22
may protrude outward from the sleeve main body 21.
When the electrode plate 30 passes through the flatten-
ing device 100, the first protruding part 22 is in contact
with the electrode plate 30. The first protruding part 22
can be a point-shaped protruding structure or a long strip-
shaped convex rib structure. A portion of the outer sur-
face of the sleeve main body 21 may be arranged as a
convex curved surface to form the first protruding part
22, or the outer surface of the sleeves 20 may be ar-
ranged as a concave dent to form the first protruding part
22.
[0048] The arrangement of the first protruding part 22
can increase the frictional force between the sleeves 20
and the electrode plate 30, so as to improve the flattening
effect.
[0049] In some embodiments, a plurality of first pro-
truding parts 22 can be provided, and the plurality of first
protruding parts 22 are arranged at intervals in a circum-
ferential direction of the sleeve main body 21.
[0050] The first protruding parts 22 can be evenly ar-
ranged on an outer circumference of the sleeve main
body 21 at intervals. The spacing distance between the
first protruding parts 22 can be determined as needed.
The dense arrangement of the first protruding parts 22
is more conducive to increasing the wrinkle-removing ef-
fect. The first protruding parts 22 can also be detachably
fixed to the sleeve main body 21 to adjust the spacing
distance between the first protruding parts 22. For exam-
ple, a groove 26 can be formed on the outer surface of
the sleeve main body 21, and the first protruding parts
22 can be engaged with the groove 26 to achieve sliding
the first protruding parts 22 in the groove 26. By sliding
the first protruding part 22 along the groove 26, the dis-
tance between the two first protruding parts 22 can be
adjusted. It is also possible to set the number of first pro-
truding parts 22 on the sleeve main body 21 as needed
to adjust the friction force between the sleeves 20 and
the electrode plate 30.
[0051] When the main roller 10 drives the sleeves 20
to rotate, since the plurality of first protruding parts 22
are arranged at intervals in the circumferential direction,
each of the plurality of first protruding parts 22 can be in
contact with the electrode plate 30, so that it not only can
increase the frictional force between the sleeve 20 and
the electrode plate 30, but also can make the force on
the electrode plate 30 more uniform, thereby improving
the wrinkle-removing effect and flattening effect.
[0052] Fig. 8 shows a structural schematic view of the
flattening device 100 according to some other embodi-
ments of the present application. The first protruding
parts 22 can extend in the axial direction. An extending
direction of the first protruding parts 22 is the same as
an extending direction of the main roller 10. That is, each

of the first protruding parts 22 may be a vertical convex
rib structure that extends in the axial direction of the main
roller 10. When flattening the electrode plate 30 and re-
moving the wrinkle, the axial direction of the main roller
10 can be consistent with the width direction of the elec-
trode plate 30. The contact area between the electrode
plate 30 and the first protruding parts 22 is large. In the
width direction of the electrode plate 30, a portion where
the electrode plate 30 is in contact with the first protruding
parts 22 can achieve wrinkle removal.
[0053] In this embodiment, the contact area between
the first protruding parts 22 and the electrode plate 30 is
large, so that it can improve the wrinkle-removing effect.
In addition, when the electrode plate 30 passes through
the sleeves 20, the extending direction of the first pro-
truding parts 22 may be perpendicular to a forward di-
rection of the electrode plate 30. A direction of the force
exerted by the first protruding parts 22 on the electrode
plate 30 may be the same as a direction of movement of
the electrode plate 30, so that it can avoid the offset phe-
nomenon of the electrode plate 30.
[0054] Fig. 9 shows a structural schematic view of the
flattening device 100 according to some other embodi-
ments of the present application. An extending direction
of the first protruding part 22 is inclined relative to the
axial direction.
[0055] If there is a difference in height between two
sides of the electrode plate 30 in a width direction thereof
due to assembly reasons, or if thicknesses of the film-
coating region 31 of the electrode plate 30 are inconsist-
ent, it will lead to the offset phenomenon during the elec-
trode plate 30 moving. For example, the right side of elec-
trode plate 30 is higher than the left side of electrode
plate 30. The phenomenon of path deviation to the left
occurs during the transmission process of the electrode
plate 30. However, by using the sleeves 20 with the first
protruding part 22 axially inclined relative to the main
roller 10, the first protruding part 22 can rotate clockwise
at a certain angle relative to the axial direction. When the
electrode plate 30 passes through the flattening device
100, the first protruding part 22 can drive the electrode
plate 30 to offset to the right, so that the electrode plate
30 can move forward in the predetermined direction. An
inclined direction of the first protruding part 22 can be
determined arbitrarily, that is, the first protruding part 22
can rotate clockwise at a certain angle relative to the axial
direction of the main roller 10 or counterclockwise at a
certain angle relative to the axial direction of the main
roller 10. Different inclined directions can achieve cor-
rection effects in different directions.
[0056] The sleeves 20 with the first protruding part 22
whose extending direction is inclined relative to the axial
direction of the main roller 10 can not only increase the
fraction force between the sleeves 20 and the electrode
plate 30 to achieve the wrinkle-removing effect and the
flattening effect, but also achieve a certain deflection-
correcting effect on the electrode plate 30, so that the
electrode plate 30 can move in a predetermined direction.
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[0057] In some embodiments, an inclined angle of the
extending direction of the first protruding part 22 relative
to the axial direction is in a range of 1°-80°.
[0058] If the inclined angle of the extending direction
of the first protruding part 22 relative to the axial direction
of the main roller 10 is too small, the deflection-correcting
effect may not be obvious; if the inclined angle of the
extending direction of the first protruding part 22 relative
to the axial direction of the main roller 10 is too large, the
excessive deflection-correcting effect may occur. There-
fore, the inclined angle can be selected from 1° to 80°,
so that it not only can ensure the deflection-correcting
effect on the electrode plate 30 that has moved and offset,
but also can avoid the phenomenon that the electrode
plate 30 offsets again due to the excessive deflection-
correcting effect.
[0059] In some other embodiments, the first protruding
part 22 can also be arranged around the circumference
of the main roller 10. In other words, the inclined angle
of the first protruding part 22 relative to the axial direction
of the main roller 10 may be 90 degrees, so that it can
increase the frictional force between the first protruding
part 22 and the electrode plate 30 and improve the wrin-
kle-removing effect.
[0060] Referring to Fig. 10 and Fig. 11, both of Fig. 10
and Fig. 11 respectively show structural schematic views
of the sleeves 20 according to some other embodiments
of the present application. The first protruding part 22
can extend in a spiral shape. It should be noted that the
spiral shape as mentioned above can be a partial spiral
structure (i.e. a section of a complete spiral structure) or
a complete spiral structure wrapped around the outer cir-
cumferential side of the sleeve main body 21.
[0061] The first protruding part 22 in the spiral shape
can also provide the direction guidance for the electrode
plate 30, so that it can achieve the deviation-correcting
effect.
[0062] Fig. 12 shows a structural schematic view of the
flattening device 100 according to some other embodi-
ments of the present application. The flattening device
100 may include two sleeves 20. The extending direc-
tions of the first protruding parts 22 of the two sleeves 20
could be arranged at an angle, and the two sleeves 20
could be symmetrically sleeved on the main roller 10.
[0063] If there is no offset phenomenon to the electrode
plate 30, and the sleeve 20 with the first protruding part
22 which inclinedly extends is sleeved on the main roller
10, it will cause the electrode plate 30 to offset in a certain
direction. However, if the sleeve 20 with the first protrud-
ing parts 22 having an opposite inclined direction is sym-
metrically sleeved on the main roller 10, it can avoid the
offset phenomenon of electrode plate 30. For example,
if the sleeve 20 with first protruding part 22 having a 30°
inclined angle is sleeved on one side of the main roller
10, the sleeve 20 with first protruding part 22 having a
-30° inclined angle can be sleeved at a symmetrical po-
sition at the other side of the main roller 10.
[0064] The inclined directions of the first protruding

parts 22 of the two sleeves 20 may be opposite to each
other, and the forces exerted by the first protruding parts
22 of the two sleeves 20 on the electrode plate 30 may
be exactly opposite to each other, so that it can prevent
the electrode plate 30 from offsetting during movement
and cause the electrode plate 30 to move in the prede-
termined direction.
[0065] Fig. 13 shows a structural schematic view of the
sleeve 20 according to some other embodiments of the
present application. At least one of the sleeves 20 may
include at least two arc segments 23 sequentially distrib-
uted in the axial direction, the at least two arc segments
23 are protruded, and an outer surface of each of the arc
segments 23 may be an arc surface with the same cur-
vature.
[0066] The arc segments 23 may be arranged at inter-
vals or arranged continuously. The arc segments 23
could protrude outward. The plurality of arc segments 23
protruding outward can increase the friction force be-
tween the sleeves 20 and the electrode plate 30, thereby
improving the flattening effect.
[0067] Referring to Fig. 14 and Fig. 15 in conjunction,
Fig. 14 shows a structural schematic view of the sleeve
20 according to some other embodiments of the present
application; Fig. 15 shows a structural schematic view of
the flattening device 100 according to some other em-
bodiments of the present application. At least one of the
sleeves 20 may include a first segment 24 and a second
segment 25 sequentially distributed in the axial direction,
the first segment 24 and the second segment 25 are ar-
ranged to gradually expand toward directions close to
each other respectively, and the sleeves 20 are sleeved
on a middle region of the main roller 10.
[0068] An outer diameter of the first segment 24 grad-
ually decreases in a direction away from the second seg-
ment 25, and an outer diameter of the second segment
25 gradually decreases in a direction away from the first
segment 24. Each of the outer surfaces of the first seg-
ment 24 and the second segment 25 can be arranged
as the arc surface, so as to fit the electrode plate 30 more
closely and facilitate contact with the electrode plate 30
to achieve the wrinkle-removing effect.
[0069] Since the electrode plate is relatively thin, dur-
ing the movement of the electrode plate, the electrode
plate is generally in a state that is high on two sides and
depressed downward in the middle during the movement
of the electrode plate, so that it is prone to wrinkle. The
sleeves can be arranged in the middle region of the main
roller, corresponding to the region depressed downward
in the middle of the electrode plate. Since at least one of
the sleeves may be in a shape which is high in the middle
and low at two ends, the sleeves can lift up a depressed
portion of the electrode plate, so as to prevent the elec-
trode plate from wrinkling.
[0070] In some embodiments, the sleeves 20 may be
elastic sleeves 20. The elastic sleeve 20 may be made
of the elastic material, such as rubber, elastic polymers
or the like. In some other embodiments, the sleeves 20

13 14 



EP 4 398 323 A1

9

5

10

15

20

25

30

35

40

45

50

55

can also be made of the rigid material such as stainless
steel, aluminum or the like. The friction forces between
the sleeves 20 with different materials and the electrode
plates 30 with different materials may be different, so the
sleeves 20 with different materials can be selected for
removing the wrinkle based on the wrinkling situation of
the electrode plate 30.
[0071] The elastic sleeves 20 not only have the advan-
tage of light weight, but also have a certain degree of
flexibility, so that it can protect the electrode plate 30 and
prevent the electrode plate 30 from being damaged. In
addition, the friction force of the elastic sleeves 20 is rel-
atively large, so that it can improve the wrinkle-removing
effect.
[0072] Referring to Fig. 16 to Fig. 18 in conjunction,
Fig. 16 shows a structural schematic view of the flattening
device 100 according to some other embodiments of the
present application; Fig. 17 shows a structural schematic
view of the main roller 10 according to some other em-
bodiments of the present application; and Fig. 18 shows
a structural schematic view of the sleeve 20 according
to some other embodiments of the present application.
In some embodiments, the main roller 10 may include a
roller body 11 and a plurality of second protruding parts
12, each of the second protruding parts 12 may protrude
from an outer surface of the roller body 11, and an inner
surface of at least one of the sleeves 20 may be provided
with grooves 26 engaged with the second protruding
parts 12.
[0073] When the main roller 10 is a circular or curved
roller, the main roller 10 can be used alone to remove
the wrinkle and flatten the electrode plate 30. The plurality
of second protruding parts 12 can be arranged on the
outer surface of the roller body 11 to increase the friction
force between the main roller 10 and the electrode plate
30, thereby improving the wrinkle-removing effect. Each
of the second protruding parts 12 may be a point-shaped
convex structure or a long strip-shaped convex rib struc-
ture. A portion of the outer surface of the sleeve main
body 21 may be arranged as a convex curved surface to
form the second protruding part 12, or the outer surface
of the sleeves 20 may be arranged as a concave dent to
form the second protruding part 12. The structure and
shape of the second protruding part 12 can be deter-
mined according to the first protruding part 22 in the
above embodiments, and will not be repeated here.
When the second protruding part 12 extends in the axial
direction of the main roller 10, the groove 26 can also be
arranged to extend in the axial direction of the main roller
10. The sleeves 20 can slide along the second protruding
part 12 relative to the main roller 10 to change the position
of the second protruding part 12 on the main roller 10.
[0074] Since the length of the main roller 10 is relatively
long, the main roller 10 can be used to simultaneously
remove the wrinkle from the film-coating region 31 of the
entire electrode plate 30. By the engagement coopera-
tion between the second protruding part 12 and the
groove 26, the sleeves 20 can be sleeved on the outer

surface of the main roller 10, and the sleeves 20 can slide
relative to the main roller to realize the position adjust-
ment of the sleeves 20.
[0075] In some embodiments, the flattening device 100
may further include an expansion structure arranged be-
tween the main roller 10 and the sleeves 20. The main
roller 10 can be detachably connected to the sleeves 20
through the expansion structure.
[0076] The expansion structure can be arranged on an
outer wall face of the main roller 10 or on an inner wall
face of the sleeves 20. The expansion structure can be
a gas-expansion structure. When the gas-expansion
structure is arranged on the inner wall face of the main
roller 10, the main roller 10 can be regarded as a gas-
expansion rotating axis. That is to say, an inflatable tight-
ening part can be arranged on the outer surface of the
main roller 10. When air is injected into the expansion
structure, the expansion structure expands and tightly
binds to the inner surfaces of the sleeves 20, so that the
sleeve 20 can be accurately fixed on the main roller 10;
when the air is released, the expanded part contracts,
and the sleeves 20 can be removed from the main roller
10.
[0077] The expansion structure can also be a liquid-
expansion structure. The liquid can be injected into the
expansion structure to expand the expansion structure.
When the liquid-expansion structure is arranged on the
inner wall face of the main roller 10, the main roller 10
can be regarded as a liquid-expansion rotating axis. Sim-
ilar to the principle of gas-expansion structure, the spe-
cific working principle of liquid-expansion structure can
refer to the gas-expansion structure thereof, and will not
be repeated here. In some other embodiments, the de-
tachable fixation of the sleeves 20 and the main roller 10
can also be achieved through the screw, clamping and
other means.
[0078] The sleeves 20 can be tightly sleeved on the
main roller 10 through the expansion of the expansion
structure. When it is necessary to adjust the position of
the sleeves 20 or disassemble the sleeves 20, only the
pressure relief of the expansion structure is needed to
form a gap between the sleeves 20 and the main roller
10, and the sleeves 20 and the main roller 10 can be
separated from each other.
[0079] According to some embodiments of the present
application, the flattening device 100 provided by em-
bodiments of the present application may include a main
roller 10 and a plurality of sleeves 20. The plurality of
sleeves 20 are sleeved on the main roller 10 at intervals
in an axial direction of the main roller 10. At least one of
the sleeves 20 is detachably connected to the main roller
10, so that positions of the sleeves 20 in the axial direction
of the main roller 10 are adjustable, and the sleeves 20
are in contact with the electrode plate 30 to flatten the
electrode plate 30 when the electrode plate 30 passes
through the sleeves 20. By detachably connecting the
sleeve 20 with the main roller 10, the main roller 10 can
be used separately to flatten the electrode plate 30, or
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the sleeve 20 can be sleeved on the main roller 10 to
flatten the electrode plate 30. The sleeve 20 can flatten
both the film-coating region 31 and the blank region 32.
On the other hand, the position of the sleeve 20 in the
axial direction of the main roller 10 can be adjusted, and
the plurality of sleeves 20 can be sleeved at intervals in
the axial direction of the main roller 10, the sleeves 20
can be applied to the electrode 30 with the plurality of
blank regions 32 and the plurality of film-coating regions
31, and at the same time can flatten the plurality of film-
coating regions 31 or blank regions 32. Since the distance
between any two sleeves 20 can be adjusted, the dis-
tance between sleeves 20 can be adjusted according to
the width between the blank regions 32 or the film-coating
regions 31, so as to flatten different types of electrode
plates 30, thereby improving the compatibility of the flat-
tening device 100. At least two sleeves 20 have different
axial dimensions; and/or at least two sleeves 20 have
different surface patterns. The sleeve 20 with a corre-
sponding length size can be selected based on the spe-
cific width of the film-coating region 31 or the blank region
32. Different patterns can correspond to different wrinkle
situations. The patterns on the outer surfaces of at least
two sleeves 20 are arranged to be different, so that it can
flatten the electrode plates 30 in the different wrinkled
situations.
[0080] Although the present application has been de-
scribed with reference to preferred embodiments, vari-
ous improvements can be made and components can
be replaced with equivalents without departing from the
scope of the present application. Especially, as long as
there is no structural conflict, the various technical fea-
tures mentioned in each of the embodiments can be com-
bined in any way. The present application is not limited
to the specific embodiments disclosed in the text, but
includes all technical solutions falling within the scope of
the claims.

Claims

1. A flattening device for flattening an electrode plate,
comprising:

a main roller; and
a plurality of sleeves, sleeved on the main roller
and arranged at intervals in an axial direction of
the main roller, wherein the sleeves are detach-
ably connected to the main roller, so that posi-
tions of the sleeves in the axial direction of the
main roller are adjustable, the sleeves are in
contact with the electrode plate to flatten the
electrode plate when the electrode plate passes
through the sleeves, at least two of the sleeves
have different dimensions in the axial direction,
and/or at least two of the sleeves have different
surface patterns.

2. The flattening device according to claim 1, wherein
at least one of the sleeves comprises a sleeve main
body and a first protruding part, the sleeve main body
is sleeved on the main roller and detachably con-
nected to the main roller, and the first protruding part
protrudes from an outer surface of the sleeve main
body.

3. The flattening device according to claim 2, wherein
a plurality of first protruding parts are provided, and
the plurality of first protruding parts are arranged at
intervals in a circumferential direction of the sleeve
main body.

4. The flattening device according to claim 2, wherein
the first protruding part extends in the axial direction.

5. The flattening device according to claim 2, wherein
an extending direction of the first protruding part is
inclined relative to the axial direction.

6. The flattening device according to claim 5, wherein
an inclined angle of the extending direction of the
first protruding part relative to the axial direction is
in a range of 1°-80°.

7. The flattening device according to claim 2, wherein
the first protruding part extends in a spiral shape.

8. The flattening device according to claim 2, compris-
ing two sleeves, wherein extending directions of the
first protruding parts of the two sleeves are arranged
at an angle between each other, and the two sleeves
are symmetrically sleeved on the main roller.

9. The flattening device according to claim 1, wherein
at least one of the sleeves comprises at least two
arc segments sequentially distributed in the axial di-
rection, the at least two arc segments are protruded,
and an outer surface of each of the arc segments is
an arc surface with the same curvature.

10. The flattening device according to claim 1, wherein
at least one of the sleeves comprises a first segment
and a second segment sequentially distributed in the
axial direction, the first segment and the second seg-
ment are arranged to gradually expand in directions
close to each other respectively, and the sleeves are
sleeved on a middle region of the main roller.

11. The flattening device according to any one of claims
1-10, wherein the sleeves are elastic sleeves.

12. The flattening device according to any one of claims
1-10, wherein the main roller comprises a roller body
and a plurality of second protruding parts, each of
the second protruding parts protrudes from an outer
surface of the roller body; and
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an inner surface of at least one of the sleeves is
provided with grooves engaged with the second pro-
truding parts.

13. The flattening device according to any one of claims
1-10, further comprising an expansion structure ar-
ranged between the main roller and the sleeves,
wherein the main roller is detachably connected with
the sleeves through the expansion structure.
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